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NOTE:

Throughout the text of this thesis the Thirteenth Report of the

Commissioners of Inquiry into the Excise: Glass, 1835(15) XXXI has
been referred to as "the 1835 Report", and the accompanying evidence

as "the evidence given to the 1835 Commissioners',
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ABSTRACT

A e S

The subject of this thesis is the development of all branches of
the glass manufacturing industry on the rivers Tyne and Wear, including

the glass works at Hartley on the Northumberland coast and Seaham Harbour on

the Durham cOast, during the eighteenth and nineteenth centuries. The

L

account of this development is primarily descriptive and is based on
separate, chronological accounts of each of the three branches of the
class industry: flat glass, bottles,and flint glass or table-ware. The
fortunes of the individual north-east firms are treated in some detail and

the thesis also establishes a broad chronology of the growth and decline

of the industry within the region.

There are two major areas of analysis: firstly, the influence of
the region's economic structure on the development of its glass industry;
and secondly, the effect of excise taxation, between 1745 and 1845, on
the British glass industry as a whole (d brief history of the glass excise
with particular reference to the role played by north-east glass

manufacturers in shaping its legislation, is included).

The main conclusion of the study is that the regional context was
a fundamental influence on the growth and decline of the north-east glass
industry during this period. During the eighteenth century the glass
industry was‘encouraged by the region®s natural resources, its established
predominance in the London glass trade,and the presence in the region of
complementary industrial and commercial activities. As changes in the
nature of glass manufacturing rendered these favourable regional
conditions less significant so the north-east industry declined, and

its decline can in large part be explained by north-east manufacturers®
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continued but misplaced confidence in the region's traditional strengths,

and their consequent failure to adapt to the changing circumstances

of the industry.
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CHAPTER ONE: THE NORTH-EAST AS A LOCATION FOR THE GLASS INDUSTRY

In 1835 the Commissioners'of Inquiry into the glass excise described
the north-east, and Newcastle in particular, as the "principal seat" of .
the glass industry in Great Britain, The excise statistics provided in
the Commissioners?® report leave little doubt that the description was a
fair one at that time: in 1832 the Northumberland and Durham collections

amounted to £310,179 or 41.7% of the total of £748,097 collected on glass

in Great Britain; of the 126 glass houses licensed by the Board of Excise

in 1832, 41 were in the north—east.1 Although the north-east was not

to retain this predominant position, it seems fair to say that it had
been broadly true of the preceding half century; that from the 1780s to
the 1830s the north-east was the leading area of glass production in
Britain. Although the lack of excise statistics for the north-east
collections alone means that this claim cannot be backed up by compre-
hensive evidence,zwhat evidence that is available, and which will be
examined in detail in the following chapters, consisteéntly supports it.
Even when the industry is broken down into its three separate branches
the north-east®s predominance in at least two of these branches is well
supported by evidence. The most important branch of the industry was the
manufacture of flat glass (or plate glass, crown glass and broad glass
which were all types of flat, or window, glass of varying degrees of
quality) and here the predominance of the north-east even in the earlier
half of the eighteenth century is in little doubt. As we shall see this
predominance was a*w;ll established one, being, in large part, a heritage
of Sir Robert Mansell®s monopoly which had bestowed many advantages on
the flat glass industry at Newcastle during the seventeenth century,

In 1832 north-east glass houses paid 43.8% of the crown glass duty

collected in England, 35.8% of the broad glass duty, and 25.2% of the



plate glass duty. The second branch of the industry, the manufacture of
glass bottles, had been established in the north-east much later than
flat glass and had enjoyed nothing of the advantages inherited from
Mansell. Nevertheless the industry had flourished, had experienced an
impressively rapid growth and by 1832 the north-east contributed 63.9% of
the English bottle duty. The remaining branch of the industry, the
manufacture of flint glass or table~-ware, was the branch in which the
north-east®s claim to national importance is least justified. In 1832
north-east flint glass houses contributed only 17.3% of the English flint

glass duty and this represented a comparatively recent spurt of growth

in the industry; for the greater part of the eighteenth century only a
minimal amount of flint glass was produced in Newcastle and was destined,

almost entirely, for a local market,

The various developments of the three branches of the glass industry
will be examined separately in the following chapters for in many respects

they were quite different types of industrial undertakings, serving
different markets, demanding different quantities of capital, and subject
to different pressures. The separate branches did, however, have much in
common, not least their situation in the north-east and so it is worthwhile
to begin by looking at the northeeast glass industry as a whole and
exploring the broad question of why this particular industry flourished

so luxuriously in this particular part of the country throughout the
eighteenth century and well into the nineteenth century. What factors

in the region were so favourable to the glass industry and to what degree |

did the particular local environment encourage and influence its growth?

Any answers to these questions must begin by considering the natural

resources of the region and the raw material requirements of the glass



industry. There can be little doubt that in respect of natural resources

the north-east was a particularly suitable situation for the glass

industry. On a direct level the region was able to supply many of the

industry®s raw material needs. On the indirect level the region's
resources gave rise to a particular type of local economy into which

glass fitted with ease being complementary to a number of octher commercial

and industrial activities within the region and this in itself was a
source of considerable benefit to the glass industry. The most important

natural resource of the region was of course coalyand coal illustrates
- well both the direct and more complex indirect way in which the north-

east glass industry profited from its situation.

Coal was a raw material that the north-east could supply to its
glass industry in abundance, but the advantage to the glass industry lay

not merely in the availability of coal but in its cheapness. Glass

manufacturers within easy reach of collieries enjoyed the considerable
advantage of using the poor quality small coal which, if not used for
manufacturing purposes, was merely burnt at the pit head. The advan-

tage of using small coal wassimply that it was cheap; although the price

of small coal varied according to individual circumstances, a reflection
it
of the fact thatApossessed no "market price", it was considerably

lower than the market price for the better quality, and saleable, round
Coals. At Sir John Delaval?s Hartley bottle works on the Northumberland
coast, for instance, small coal was supplied to the bottle works at

> shillings per chaldron throughout the last half of the eighteenth
century during which period the price of round coal (at the pit heﬁd)
rose from 12 shillings to 1?ghillings: frém July to December 1772 the

bottle works consumed 1,719 chaldrons of small coal at 5 shillings per

chaldron and 49 chaldrons of round coal at 15 shillings; from June 1792



to June 1798 the works consumed 5,411 chaldrons of small coal at

. qq = cqqs 3
5 shillangs and 64 chaldrons of round coal at 18 shillings. The low

price of 5 shillings reflected the fact that both the colliery and
bottle works at Hartley were under the same proprietor. When, in 1313,

the bottle works was let to an independent firm the price of small
coals rose to 9 shillings, although not without some argument as to what
was a fair "market price". Eventually the problem was presented to the

experienced colliery viewer John Buddle for his opinion:4

Messrs. Harrison who have purchased the bottle houses at Hartley are
furnished with small coals at 8 shillings per chaldron by Messers
Jobling and Co. who have lately demanded 9 shillings per chaldron
which Messers H. think is more than they are worth considering the
quality of the coals .... The proprietors of the bottle houses

are to be supplied with coal at "a market price". The question

is therefore what is the market price of such coals if a market
could be obtained for them?

One interesting possibility about the previous low price of 5 shillings
per chaldron is that it may have been fixed according to what the

bottle works could afford rather than with any reference to the colliery®s

costs. This was certainly the case with the small coal supplied to the
salt pans at Hartley; in 1781 Delaval was told by his agent that "the

present price of salt does not leave more than 3s 6d per chaldron for

S

the coals they consume".” These small coals were identical to those

supplied to the bottle houses for when small coals were scarce the pans

were left to go idle and only restarted once there was surplus to the

bottle works® requirements.

Evidence from other glass houses confirms that prices for small
coals, although always remaining considerably lower than the market
price for good coal, varied according to circumstance. The colliery

owner Walter Featherstonhaugh was said (in 1807) to supply his bottle

houses at Sunderland with coal at 5 shillings per chaldron.6 Stock



accounts for the Ouseburn bottle houses in 1780 valued their small coal

7

at 9 shillingéPer chaldron. As late as the 1840s the Cooksons® crown

and plate houses at South Shields were being supplied with coal at 13s

per chaldron.

Cheap coal was perhaps the single most important advantage the

north-east glass manufactuerers possessed over their rivals in London

who had to make use of the better quality but considerably more expensive
round coal bougﬁt at London prices, Although the decline of the glass
industry in London during the eighteenth century has not been the subject
of any detailed study it seems certain that high fuel costs were a
crucial factor in this obvious decline: in the late seventeenth century
London contained 26 glass houses producing all types of glass, by the
time of the 1835 commission only three remained all producing high
quality flint glass table ware. The evidence of builders® price books
(see fig.i4) shows that throughout the eighteenth century north-east
flat glass was consistently undercutting the price of London flat glass
and a similar price difference was true of bottles. Even in the flint
glass trade where the London houses were, in some degree, able to

retain the market for quality goods, the market for goods where low

pPrice was a more significant consumer attraction was lost to those

areas enjoying low manufacturing costs, An estimate of the cost differ=

€nce was made during the 1830s by the London flint glass manufacturer

Apsiey Pellatt:9

Mr. Pellatt a celebrated metropolitan glass manufacturer informs
us that about twelve pounds weight of Newcastle coal is required
to manufacture one pound of flint glass; and that when coals sold
in London at about 38 shillings the chaldron and the glass at
fourteen pence a pound, the advantage of a manufacturer at the

Pit mouth might be about three farthings a pound over those of
the London manufacturer,



The local glass industry clearly benefited from the availability
of cheap coal, but the nature of the relationship was complementary in that
coal also benefited from the consumption of small coals by the glass houses.
Again Delﬁval's colliery and bottle works at Hartley provide a good illus-
tration of this and Delaval himself summed up the relationship when
he spoke of the "mutual and inseparable profit" between his colliery and

his bottle works.lo He explained this more clearly in a letter to his

London coal factor:ll

Were it not for my glass works, salt works, copperas works -etc,
in which I consume annually several thousand chaldrons of my
small coals, I could not work the seam I furnish the London

market from and send such large coals as I do without a loss that
would be insupportable,

An echo of this is found in a letter written by John Cookson,a bottle

and flat glass manufacturer, in 1755 intended to give advice to a

prospective colliery owner:12

If you can have a sufficient quantity of brass lumps no trade

will yield you so much profit as making copperas. If you cannot
sell your coals otherwise a bottle house may consume them,

Small” coal was an inevitable by-product of a colliery, Cven one working
seams’ of better coal, and it was clearly in the colliery owners® interest

to get at least some return, however small, on it, As a memorandum to

the Commissioners of Excise from the Supervisor of Glass at Bristol in

1769 notes, small coal was unsaleable for anything other than manuface

turing purposes:13

gro prietors of the coal'works a?ualnt me that if as not
glass, copperas and tin manufactories that k o coa

could not be vended for any other use,

Glass benefited from this complementary relationship in that many
colliery owners found it in their interests to invest in glass works.
Among the many é#amples of men with interests in both coal and glass

are Richard Pemberton and Walker Featherstonhaugh of Sunderland,



Matthew White and Richard Ridley who both owned glass works at Newcastle,
Joseph Liddell, the founder of the South Shore bottle house who owned
colleries on Gateshead Fell, and Joseph Airey, Many of these men had
shares in bottle houses rather than any other type of glass houses and
it does appear that bottles was the most attractive branch of the glass
‘industry to the colliery owner., Why was tﬁis? It is hard to find a clear
answer but there are three possibilities, Firstly that as bottle glass
was a dark coloured, poor quality glass it was not devalued by contam-
ination from the sulphurous fumes that were present in small coals.
Secondly, furnaces in bottle houses were kept at higher temperatures
than in other glass houses and therefore bottle houses may actually have
consumed greater quantities of small coal than white glass houses.,
Thirdly bottle manufacturing demanded less capital than the manufacture

of better quality glass and therefore was the most suitable form of

subsidiary undertaking for a colliery owner,

A further link between coal and glass existed in matters of trade

and transport, and here again it is clear that both industries benefited

from the presence of the other; Glass benefited from the extensive
opportunities for shipping provided by the coal trade., Although during
the seventeenth century glass had been shipped to London in the holds
of the colliers (see Appendix 2) by the eighteenth century glass was
more frequently shipped to London on its own as a commodity in its own
right; however the coal trade still provided valuable opportunities for
shipping small amounts of glass towther parts of the country where

demand was not so constant, Coal ships benefited in return by being

able to carry raw materials needed for the glass industry on their

return journeys to Newcastle: notably white sand from Lynn in Norfolk,



or soapers® ashes from London and Yarmouth, Indeed in times of financial
pressure these transport arrangements could develop into a convenient
barter as, for instance, in 1793 when coal sent from Hartley to Yarmouth

was paid for in part exchange by ashes, an arrangement that was initiated

by Delavalt's agents at Hartley:14

We wish to have brown ashes in exchange, an article essential for
the glass works, We have fixed -the price at 14 shillings a

chaldron and ready:settlement if they send ashes,

As we shall see the main suppliers of soapers® ashes to the northeeast

glass works were coal merchants,

What of the other raw material needs of the glass industry? Glass
at 1ts most simple is silica fused into crystals by high temperature,
In practice a flux is added-to ease the fusion and strengthen the glass

and this usually takes the form of some alkaline ingredient, During
the eighteenth century both alkaline and silicaeous ingredients varied

enormously according to the quality of glass that was required. Both

affected the final colour and quality of the glass and this was well
understood at the time., The properties of the most commonly used
ingredients were set out in a memorandum to the Treasury in 1757 on

the subject of the differences in the ingredients used at Stourbridge

and Newcastle for flat glass and bottles:15
NEWCASTLE STOURBRIDGE

Bottles kelp kelp
brown soapers? waste brown soapers® waste
fresh ashes common sand

Newcastle river sand lime

Broad: kelp kelp
white soapers? waste brown soapers?® waste
fresh ashes common sand
Yarmouth sea sand common sand

Crown:

kelp, Lynn sand



All these materials yield a salt except sand. Some afford not

only a greater quantity but a whiter and stronger salt than others,
consequently when those materials are used or when a greater
proportion of such materials are used in the mixture the whiter

will the glass be, Kelp yields the strongest salt considerably

next the fresh ashes and lastly the white soapers? waste which 1is
much preferable to the brown as they (sic) are produced from Barilla
and pot ash and the brown from ashes which are the produce of our
own country such as wood ashes, Sand is what gives a body to glass.

the smaller and whiter it is, the whiter will the glass be, Small white

sand 1s used for white glass and any coarse hard sand for bottles
and common green glass - such is the sand in the Newcastle river

and that which is duﬁ_out_of rocks and banks at Stourbridge, but
Yarmouth sea sand, which is of a much better quality was never used
for bottles or any other coarse green glass,

The best quaiity glass was plate glass which, particularly when

used for,the manufacture of mirrors, had to be as colourless and near

perfect as possible., The alkaline ingredient most commonly used in plate

glass was Spanish barilla which yielded a purer and stronger alkali than
kelp; the ingredients of plate glass listed in a book of 1757 were barilla,

salt petre, Lynn sand and cullet (or broken glass which, when added to
the batch, eased the fusion of the other materials.)16 Crown glass,

although 1t was occasionally manufactured with barilla, was more commonly

manufactured with Scottish kelp: in 1815'Samuel Parkes listed the ingre-
dients of crown glass as Lynn sand, Irish kelp and slaked lime.17

This was a more or less identical list to that contained in the Excise
memorandum of 1757 as was Parkes?! recipe for the poorer quality broad
glass, namely soapers® waste and coarse sand., Bottles were also manu-
factured from a poor quality metal (or the fused and molten ingredients)
made from coarse sand and soapers?® waste, although in 1815 Parkes noted
that at Newcastle bottles were said to be manufactured with a mixture
of sea sand and lime wet thoroughly with sea water. Parkes confessed
that he could not speak decisively on this as he had doubts whether

lime and sand by themselves would be able to decompose salt and produce

a suitable flux, but it is clear from several other contemporary

. 18
references that this method was used by north-east bottle manufacturerse.

llllll
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that the metal included oxide of lead or litharge which imparted lustre

Flint glass was,slightly more complex form of glass than the others in

and refractiveness to the glass, Again a fine quality white sand such
as Lynn sand was used but the flux was usually American or Russian

pearl ash plus lead in some form, Small quantities of minerals such
as manganese or zaffre were also added in order to improve the colour
of the glass (see p. 294 for an early nineteenth century recipe for

flint glass). Although the ingredients for the various types of glass

varied, common to all was the basic method of manufacture whereby the

ingredients were calcined (or fritted) and then fused at a high

temperature in large clay pots in coal fired furnaces. Broadly speaking
then, the necessary raw materials for the manufacture of glass during

the eighteenth century were coal, sand, an alkaline ingredient or flux,

lead and other minerals, fireclay for pots and furnace stone.

Perhaps the most interesting material to consider, and certainly

the one which like coal demonstrates to good effect the interconnections
between the various sections of the northeeast economy, is the alkaline
ingredient or flux., The recipiesgiven above all make use of vegetable
alkalis such as kelp, barilla or pearl ash but the rising price of all

three, and in particular kelp, created a considerable incentive for

glass manufacturers to experiment with alternative forms of alkali
synthesised from cheaper substances, Northeeast glass manufacturers
were clearly encouraged in these experiments by the presence in the
region of related manufactures which were able to supply cheap raw
materials to experiment on; manufactures such as salt, alum, soép and
eventually the synthetic alkali industry itself, The relationship
between these four industries and the glass industry, centering round

their common interest in alkali, are complex but two clear points
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specifically concerning glass do emerge, Firstly that the particular
character of the north-east®s economy encouraged north-east glass

to

manufacturersAexplore the possibilities of using a synthetic alkali as
a substitute for kelp., Secondly, that their initial explorations were
important and perhaps necessary procedents to the early emergence of

a separate synthetic alkali industry in the region; it has already

been suggested that the location of the alkali industry in the early

nineteenth century depended on''the 'jutaposition of one or more of the
soap, glass and textile industries within a region which was largely

treating kelp as opposed to barilla for its supply of natural soda."19

and the evidence provided here tends to support and amplify this.

The emergence of a commercial synthetic alkali industry in the

region was, of course, the establishment of Losh and Dundonald®s alkali
works at Bell?s Close in 1791, Although this certainly was a new

departure in the commercial sense,as the first works devoted to the

production of alkali for sale to other industries, its novelty in

the chemical sense must be qualified in view of the practical activities

of glass manufacturers in the same field for at least thirty years

previously; Losh and Dundonald®s works is arguably better seen not as a new

departure but as a natural progression in an existing chain of developments,

Indeed this is to some degree implied by what we know of the Bell's Close
20

works; according to ReCs Clapham  the works was not. based solely on

Dundonald®s own patent for synthesising alkali from Glauber®'s salt but

employed at least six different processes to decompose salt. The fact
that six different processes we}e available and were used “according
to the price of the materials at the time"™ suggests that a body of
knowledge already existed on Tyneside and that there had already been

some degree of experiment into suitable processes for decomposing salt.
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For three of the processes listed by R.C. Clapham, decomposing salt

by alum, copperas and by potash, there is no doubt tyat previous
practical experiments had been carried out by glass manufacturers.

The emergence of the synthetic alkali industry is a subject of consid-

erable interest and for this reason it is perhaps worth looking in

some -detail .at the activities of north-east glass manufacturers in their

search for a substitute for kelp, for the significance of glass in

relation to the emerging alkali industry, although certainly acknowledged,

has not, perhaps, been fully appreciated.

The early activities of northeeast glass manufacturers in this
field produced three patents: in 1764 Evan Deer, a bottle manufacturer

of South Shields patented amethod of manufacturing glass using alum

slam;21 in 1766 Thomas Delaval, -the founder of the bottle works at Hartley

patented a "flux for glass";zz in 1780 James King, a partner in the

: 23
Newcastle Broad and Crown Glass Company patented his "“British barilla',

These three patents, it cannot be emphasised too strongly, do not
represent disinterested enquiries into the problem of producing synthetic
alkali in itself but attempts_to produce somethiﬁg more specific, namely
a cheap flux for glass, Despite the common ground between the three
glass manufacturers and other experimenters into the mineral alkali

field - men of science such as Alexander Fordyce, James Watt and

James Keir ~, and despite the fact that Delaval at least could fairly
claim to have produced a true mineral alkali, the glass manufacturers
were not concerned with mineral alkali as such but only with a mineral
alkali sufficiently pure for making glass, Furthermore the glass manue-
facturers, whatever their degree of scientific knowledge, were entirely
motivated by commercial considerations and this is underlined by the

fact that all three patents were taken out in periods following a

disruption of the Scottish kelp trade.



Evan Deer®s patent, for instance, was taken out following a sudden

and dramatic rise in the price of kelp in the early 1760s, a rise that

is confirmed by letters written by thanokson, Deerts partner in

bbttle manufacturing and a crown and plate glass manufacturer in his own

right. In June 1763 Cookson wrote to his agent in London asking him

if he knew of any correspondants in Carthegena who could supply barilla

or salsa since the shortage of home produced kelp was critical: "I

never knew kelp so scarce or dear in my life, People are riding along the
24

coast and buying up everything they see'", His situation was somewhat

eased when one of his London bottle merchants found him a supplier of

(probably Irish) kelp. Cookson told him to offer £4 a ton for large kelp

and £3 10s a ton for small kelp*adding that, in his opinion "the great demand

235

for i1t in making alum has raised it to that pitch", According to his

letter book, in 1761 the price of round and small kelp per ton had been

S50 shillings and 40 shillings respectively.

A similar rise in price was said to have been behind King®s patent

of 1780. According to the agent of Sir John Delaval;26

?n account of some Association raising the price of kelp coming
rom the Orkneys several glass owners met to consider some sub-

stitute for kelp., They at last resolved to make the same flux
you now make but before much was done in it James King sent to
London and has got a patent for it,

The interest of otﬁer Tyneside glass makers in a substitute for the
increasingly expensive kelp is confirmed by a petition sent to Parliament
in 1780 by Isaac*Cookson (John Cooksonts son) and Edward Wilson, glass
manufacturers of South Shields, against special priviliges being extended
to Alexander Fordyce allowing him to manufacture mineral alkali using

salt duty free, According to Cookson and Wilson they too deserved this

privilege:
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eoo Mmany years ago (the petitioners) prepared a mineral alkali
from sea salt as a substitute for kelp and barilla, sufficiently
pure for making glass .... but on account of the then low price
of kelp and barilla and His Majesties' high duty on salt, was

laid aside as impractical; and that on the late greatl advance
in price and scarcity of kelp and barilla, the petitioners have

again made expensive experiments in preparing an alkali from

common salt,the¥ beg for the same exemption and drawback, this will
enable the manufacturers to extend their commerce to foreign

countries which they cannot at present serve on account of the
scarcity and exorbitant price of kelp and barilla,

It is perhaps worth noting in passing a slight hostility on the part of the
two glass manufacturers to the « as they no doubt considered Fordyce to

be - dilletante in their insistence that glasé makers themselves were

the best people to prepare their own fluxes as they had the best under-
standing .of what was required(since Fordyce had set up his works in
South Shields, virtually next door to their own, ‘their hostility, faced
as they were with the prospect of him alone being allowed duty free salt,

1s understandable), A similar hostility was expressed but with even

more force by James King. the following year in 'a letter to Sir John

Delaval:28

I suppose this is a scheme of Fordyce®s to obtain thereby an
exclusive privilege to himself, taking it for granted that none
but he has discovered the secret of decomposing the marine acid
and rendering it into an alkali, How far he has or has not made
this discovery I know not « but this I know to be a matter of fact,

. that a material has been invented upon this river to flux crown glass,
~.broad glass and bottles and making of alum (sic), for which a patent

" has been granted, and by which good glass and alumlns actually

been made and at this very instant is making in glass works that
I am concerned in as a proprietor,

The commercial impulse behind all three patentshis clear, It
follows from this that the maja} question to ask about all three is
whether they were commercially effective and did they succeed in providing
a cheap alternative to kelp? The patent about which we have the most
information is Thomas Delaval®s and it is by far the most interesting

of the three not least because there is clear evidence that the patent

had practical issue and the "patent flux" was made use of at Hartley
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bottle works for over 60 years; a licence to manufacture mineral

alkali was taken out in 1782 by the then owner of the works,

Sir John Delaval, and it continued to be manufactured paying the mineral
alkali duty of 20 shillings per#ton until the repeal of the salt duties.
Unfortunately there is scant detailed evidence in the Delaval papers

on the subject of the flux, and in particular exactly what process was
used to produce it., Delaval®'s patent specification was brief and merely
mentioned boiling and evaporating ashes, copperas, soot, arsenic, animal
-dung and salt water, "the prop&rtion of each according to the strength",
until the mixture came to a suitable consistency. Basically it appears
to have relied on the decomposition of salt by copperas and the flux
.was patented in conjunction with a separate process by which copperas
was used. for gunpowder; copperas was manufactured at Hartley and was

therefore a comparatively cheap and easily available raw material.29

What evidence there is does suggest that the original method was not
rigidly adhered to and the ingredients both of the flux and of the
bottle metal (or molten glass) varied according to circumstance; in
1778 during a shortage of ashes, lime was introduced to the metal in
place of ashes and eventually it was decided to reintroduce a small
amount of kelp instead of'the flux and lessen the amount of lime used

in order to be "less harmful to the_pots".30 The corrosive action of

the metal containing the flux on the pots was a constant problem at

the bottle works and in 1790 kelp was once again introduced with

evident success:31

Sinqe the introduction of kelp in part with the alkali in the making of
bottles the Pots are found to stand much better and a considerable

increase ingoods each journey (sic) which affords sufficient encour-
agement to continue it in use,
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That the flux was indeed commercially effective and emancipated the
bottle works from the market price of kelp is self-evident from the fact

that it continued to be made use of. John Delaval had no doubts on this

point and claimed c. 1780:32

They cannot make their bottles at Shields and Newcastle so cheap
as at Hartley by 30% which is in great measure owing to having
substituted the Patent Flux for kelp, and lime prepared with sea
water (which Wwas never tried till last year) for ashes,

The cost effectiveness of the flux did however depend on the price of kelp
and a calculation made in 1775 revealed that once the extra cost of the pots

lmd been taken into account the difference between using kelp and using the

flux was not at that time so great:33

Account of costs, October 14 - November 11, 1775

l1st House: To kelp @ 60s per ton
burnt ashes @ 22s "
cullet @ 35s "
sand @ 3d ’"
clay cullet @ 4s " £ S d
lime @ 7s " . 58 15 ol
Duties on 979 cwt. 3qr. 191bs., 114 6 5%
4 pots set @ 50s per pot 10 O O
183 2
2nd House: To flux @ 22s per ton
ashes @ 22s "
cullet @ 35s "
sand @ 3d " .
clay cullet @ 4s " 48 18 3
Duties on 941 cwt. 3qrs, 81lbs 109 17 7
6 pots set @ 50s per pot 15 0 O
—
173 15 10

The rising price of kelp underlined this difference however and by

1798 the financial advantages of using the flux were sufficiently
significant to continue its production desbite the inconveniences occasioned
by the new salt act (largely because the new Act prohibited the manufacture
of mineral alkali and white salt in the same place and up to that date

the alkali had been manufactured at Hartley salt pans); Delaval?s agent

was adamant that the manufacture of mineral alkali must continue,34
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We must for the use of the glass houses continue to make the
alkali at any rate without which, or kelp, the metal cannot
be fluxed, and kelp is this year, I believe, from £5 to &7 a ton.

The basis of Evan Deer®s patent of 1764 was alum slam or the
sediment of silica and iron oxide left in the alum tank after the alum
solution had been drawn off. In the same way that Delaval used a

material that was cheap and easily availablé to him so Deer had easy

access to a supply of alum slam through his bottle manufacturing partner
John Cookson who manufactured alum at South Shields at a subsidiary of
the larger Whitby alum works. Both Deer®s patent and the connection

between the alum works at Shields and Whitby were noted by Gabriel Jars on

his visit to Whitby in 1765:35

The deposit in the tank into which the solution runs from the
chaldrons and the sediments in the latter are washed with fresh
water and sold to a glass maker who has discovered the secret of
making bottles from this material. He has the patent of doing
this for fourteen years . . . « The alum factory at Shields,
eight miles from Newcastle, is a dependant of Whitby. The reason

for transporting the liquor to Shields was the rising cost of
fuel and coal is more available there,

Both Cookson and Deer also owned salt pans at Shields. Deer®s patent is
not so interesting as-Delaval's in that it did not produce a distinct
alkaline substance but merely, .as the specification describes, concerned
the use of alum slam within the manufacture of glass. According to the
patént specification the slam was pounded in a stone trough, mixed with
soapers® waste, wet ashes and sea sand then calcined and melted as any
other bottle metal would be., According to the Attorney General to whom
Cookson submitted the proposed patent in January 1764 this was scarcely
a new "invention" and could only be described as "adding a new button to
an old coa.t",36 nevertheless Cookson and Deer thought the method
worthwhile enough o be patented in both England and Scotland. Unfortunately

evidence on the practical application of Deer's patent has not emerged
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however there seems little reason to doubt that it was made practical

use of.. John Cookson's letter book contains much evidence of the
interconnections between his glass aqd alum interests with alum slam being
sold to the glaés houses and sandiver (or the scum from the glass) sold to

the alum works in return; kelp was also frequently sold from one works

to the other,

Finally, James King®s patent which, like Delavalt's, produced a

distinct substance which King named "British barilla'. Like Delaval's
process, King®s involved the evaporation of sea water but the catalysts
in his case were pot ashes, bracken, soapers® -waste and quicklime; the
whole mixture was evaporated and calcined in a'reverbenﬂaqlfurnace for

two nights. King established his "British barilla works'" not near the
crown glass works at Newcastle in which he was a partner, but at Blyth
on the Northumberland coast where his partnér and mentor Sir Matthew
White Ridley owned salt pans., Blyth was quite near Hartley which gave
Delaval®®s agents an opportunity to observe him and conclude that his

preparation (and Alexander Fordycet's) was similar to their own patent

flux:37

King and Ridley had a large pan in a cart went past here to Blyth,
Ridley and him is concurred (?) there. Fordyce, the late banker

has taken a place called the ten pan room at South Shields where
all told he is making something nearly like it for he has ordered
pans at Skinnerburn foundry nearly like them used at your works.

We have King?®s own word that his British barilla was actually used to
manufacture flat glass and bottles but unfortunately there are no further
details about it or its practical use. In 1781 King and Ridley discussed
the possibility of moving the works from Blyth to Howdon Panns on the
river Tyne (to land owned by Edward Anderson who also owned the salt

pans at Howdon) but this does not appar to havetappened.38 Lack of

any further evidence about the barilla works makes it highly probable
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that it did not survive King®s spectacular bankruptcy in 1786

(see pp.69=70) and by the early nineteenth century the Newcastle Broad
and Crown Glass Company were certainly continuing to use kelp as their
major soucce of alkali, It is unfortunate that no further details about

King®s patent have emerged for at least superficially it appears to be
similar to the method patented in 1795 by Dundonald which decomposed
Glauber?s salt by means of pot ashes, and indeed in that patent

Dundonald described the method whereby common salt was decomposed by

pearl ashes as "“well known".39

Despite the differences in their methods and raw materials, the

three patents had one raw material in common, - soapers® ashes or the
earthy m tter rich in salts left as sediment after the lye had been

drawn off, The availability of soapers? ashes on the Tyne was of crucial
importance and here, as mentioned previously, the fact that returning

coal ships had need of a bulk cargo as ballast was immensely useful,

The soapers® éshes used at the Hartley bottle works came from two

sources; from Yarmouth through the agency of the boat builders and ship
owners, Messers Hurry; and from London from where ashes were sent down
either in the returning bottle sloops by Benjamin Harrison, Delaval®s bottle
agent, or by coal merchants such as Joseph and Sarah Shakespeare who sent
ashes in the returning colliers., Of these two sources Yarmouth was the
most important in that by the late 1770s the Hurrys had contracted to
supply Delaval with ashes on a yearly basis., The price of ashes varied
according to availability and the expense of collecting them but

throughout the 1770s the price remained around 7s 6d per ton. Inevitably,
as the pragtical use of the ashes became more well known so demand affected
both supply and price and in March 1778 the Hartley works was faced with

a 'shortage - and an increase in price as Delaval®s agent informed him:40
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Mess. Hurry acquaint me that they have by my desire gone all over

the countryhhere soap is made to endeavour to purchase their

ashes and that they had succeeded at one place thirty miles from
Yarmouth . . « « but they have been obliged to remove them when
made which makes about 15 pence a ton advanced price more than
they buy them for in Yarmouth for your works and for which they
are in contract; and have wrote to them this day that we will

give the additional 15 pence for bringing them to the port . . .
Mrs. Shakespeare writes me that besides the great demand from

Scotland there is a saltpetre works at Chelsea that are (enhancing?)

them for that work which has occasioned a rise in price. With the
manufacturers of soap she promises to get all she can at the

7 shillings per ton and when she can buy them cheaper she will
charge accordingly,

In May 1779 the shortage was still critical and Delavalwas informed

of another rise in pr:i.ce:41

'Mess. Hurry write me that the Newcastle glass proprietors are
again offering the soapers their own prices to let them have
their ashes but that they will prefer the Hurrys for another

year on an advance of 1 shilling per ton which I think we must
comply with for the quality of their ashes.

By July the following year however, the shortage was over:42

We now have a very great stock of soapers® ashes upon hand.
- Mrs., Shakespeare sent us several cargoes the best brown (wood)
ashes that the workmen ever saw, I have wrote to her and Lynn

to stop sending more at present. We have 1,400tons on hand and
a few coming by the bottle sloops, also from Yarmouth as we

contract for them by the year with the Hurrys. We have more brown
ashes than blue which is a great advantage.

From the evidence of his letter book John Cookson was also supplied
with ashes from London and East Anglia and an interesting confirmation
that the value of soapers® ashes consisted of their high salt content
can be found in a letter of March 1768 to a supplier of ashes,

Caleb Webster (perhaps of Norwich), in which Cookson complained that

the ashes in the most recent consignment did not appear to contain

as much salt as those formerly sent.43

It has often been pointed out that the particular vdue of
soapers® ashes lay in the fact that they provided duty free salt.

Although this is certainly a reasonable conclusion for the period
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until 1782, it must be qualified for the period following the salt
act of 1782, at least for glass manufacturers, to whom the act

allowed the privilege of using salt duty free for the purposes of

i

manufacturing a mineral alkali or a flux for glass., That the effect

of the salt duties on glass manufacturers was indeed minimal from 1782
onwards is clearly_illustrated by the Delaval papers. Certainly after
1782 Delaval found himself able to use salt for his flux duty free on
payment of a mineral alkali duty of 20 shillings per ton and although
there is_no clear evidence on this point it seems possible that previous

to 1782 Delaval had been avoiding the salt duty altogether by reason of

using sea water rather than manufactured salt; this possibility is to
some degree supported by the value of 22 shillings per ton put on the

flux in 1775 (see p. 16), and also by the fact that the passing of the

1782 act apparently caused an increase rather than a decrease in the

salt officers? authority over the production of the flux,44

On Monday last the collector of the salt duties informed us there
was a duty of 10d a bushel on salt and that there was also a duty
of £1 a ton on all fluxes or any kind of chemical preparations made
from sea water, salt wells or rock salt used as kelp or barilla

substitutes in the making of glass. He also said the place where the

same 1s made and also the place where laid or deposited must be

entered to enable the officers to survey and inspect the same in
such a manner as they do the salt pans; that the penalties are
£500 and licenses are to be taken out by the proprietors at the

Commissioners® Office for the salt duties., We have at present and
until we have your directions for the same shut up the flux house

as there 1s a good stock on hand.

The salt act of 1786 which is often misinterpreted as removing the mineral

alkali duty altogether in fact made an exception for glass makers provided

they confined themselves to manufacturing a flux for their own use at
. 45
their own works, Indeed oneof Delaval®s agents considered that the

act, if anything, benefited him by prohibiting the use of foul salt for
any other purposes.46

I ?m.much inclined to think that the abuses complained of in the
said act will rather forward than hinder -your Lordships obtaining
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leave to use the said foul salt, as the reason assigned for the
said act was that foul salt, which was sent a great way into the

country under pretence of manuring land was refined and used as
good salt. Now as your Lordship can have all the use of that

foul salt when applied as flux for glass (done in the presence of
the salt officers) the danger to Government of it being substituted
for good salt is totally (removed?) and further, as the benefit

to the Government of having so much duty added to the revenue by
your Lordshi p, being the first founder of this flux for glass, 1

think your Lordship is entitled to the above and every other indul-
gence of the kind.

f

The 1798 salt act restated the unique privileges granted to glass

makers with two additional encouragements: firstly that the £5 mineral
alkali licence was no longer necessary, and secondly that glass makers
were permitted to take salt directly from the warehouses in order to

make their fluxes. This act could be said to have marked the firm

beginning of a separate alkali industry by extending identical provisions
to the newly established works at Walker owned by Losh and Dundonald,

but it is not often appreciated that the privileges granted to Losh and
Dundonald in 1798 had been enjoyed by all glasssmanufacturers since

1782 and exclusively since 1786, How many glass manufacturers availed
themselves of the opportunity to use duty free salt for the production

of mineral alkali is not certain but judging from Samuel Parkes? comments

. : : 7
in 1815 many did not, valuable though the concess:.on.was:4

Before we proceed further on our subject I wish to inform my
readers that for the production of the soda the glass manufacturer
is allowed common salt free of duty; which is a circumstance of
considerable importance, especially as I have reason to believe
that there are several glass makers in the Kingdom who are not
aware of their privilege in this respect. Every manufacturer of
glass is entitled to this allowance whatever the species of glass
may be which he is in the practice of manufacturing .... It
appears to me that every glass maker should prepare his own alkali
because he has the exclusive advantage of a draw back of the whole
of the duty on the salt employed, amounting to £30 per ton and he
will then have a more suitable alkali for his business; and con-
sidering the soda will saturate more silex than potash the saving
will be at least 30 or 40% on the alkali consumed (the maker of
mineral alkali for glass will have a duty of 20 shillings per ton
to pay on the whole of the soda produced but as he has the liberty
of finishing his process before the duty becomes chargeable he may

continue to pay only upon the pure alkali, which will amount to a
very trifling impost).
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Parkes included in this section a detailed description of the method

of decomposing salt solution with potashes in order to produce carbonate

of soda. This must have been reasonablr well known amongst glass
manufactureres since in_.1813 an Act of Parliament was passed permitting

glass manufacturers to dispose of the muriate of potash disengaged by

this process to alum manufacturers, on payment of 20 shillings a ton

duty.48 It was also described by ReCe Clapham as the “chief process"

used by Losh and Dundonald at Walker and it was also the process used

at the plate glass house at South Shields until 1832 when "carbonate of

soda of commerce at half the price was substituted".49

Can one distinguish any precise effects that the early activities

of glass makers in .their search for a substitute for kelp had on the
emergence of an alkali industry in the region? Or is it only possible
to draw the broad conclusion that their activities created a fertile
climate of experiment out of which the alkali industry naturally
developed? Unfortunately precise evidence is lacking: there is no
evidence of any exchange of knowledge between, say, Delaval and
Dundonald, nor does there appear to be any detailéd chemical evidence
from which to draw conclusions about the similarities, if any, between
the various:patented methods. Nevertheless the broad conclusion is

perhaps sufficient for this argument namely that the glass industry

enjoyed a complementary relationship with other industrial and commercial

activities in the region.

For the period after 1798 however, more precise conclusions can be drawn
about thepptually beneficial relationship betweéﬁ glass and the alkali
indusiry. The emerging alkali industry clearly benefited from the
presence of'the glass industry in the area, firstly as a customer for

1ts products and secondly-as a source of capital and enterprise,
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Although in theory the fact that glass makers were able to manufacture
their own alkali reduced the potential market for commercial alkali,
there is evidence that Dundonald®s alkali was made use of by local glass
makers; the Northumberland Glass Company and R.T. Shortridge & Co.

(both flint glass manufacturers) advertised in the local papers in 1797
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